The enzyme ribonucleotide reductase catalyzes the reduction of ribonucleotides to deoxyribonucleotides and thus constitutes the first reaction unique to the pathway of DNA synthesis. Two very different types of ribonucleotide reductases have been purified and characterized from bacteria. The enzyme purified from Escherichia coli is composed of two subunits (3), uses ribonucleotide diphosphates as substrates, and has an organic radical that can be destroyed by hydroxyurea at the active site (4) . The enzyme purified from Lactobacillus leichmannii consists of a single polypeptide chain, requires B12 coenzyme for activity, and uses ribonucleoside triphosphate as substrate (14) . A ribonucleotide reductase that requires B12 coenzyme has been reported for Bacillus megaterium, Rhizobium meliloti, Corynebacterium nephridii, and several Lactobacillus species (5, 12, 15) . Bacillus subtilis appears to have a ribonucleotide reductase that does not require B12 coenzyme and is inhibited by hydroxyurea (1) .
The control of the synthesis of ribonucleotide reductase is not well understood in any organism. Recently, it was found that in E. coli DNA inhibition resulting from either addition of chemical inhibitors or use of mutants defective in DNA initiation or elongation led to greatly increased synthesis of ribonucleotide reductase (8) . These results necessitated a reinterpretation of experiments which showed that thymine deprivation in E. coli resulted in increased ribonucleotide reductase synthesis (2) and were interpreted as suggesting that a thymidine nucleotide served as a corepressor for synthesis of ribonucleotide reductase. The control of synthesis of ribonucleotide reductase in L. leichmannii and R. meliloti has been investigated. Increasing the concentrations of vitamin B12 or deoxyribonucleosides in the growth medium of L. leichmannii represses ribonucleotide reductase synthesis (11) . R. meliloti cells grown in a medium deficient in cobalt, which is a constituent of B12 compounds, have 5-to 10-fold-increased specific activity of ribonucleotide reductase (6) . Since all of these growth conditions would appear to reduce the intracellular concentration of deoxyribonucleotides as well as derepress ribonucleotide reductase synthesis, it has been suggested that deoxynucleotides in general or a thymine nucleotide in particular acts as a corepressor in the control of reductase synthesis in these bacteria (6, 11) . Since these conditions also cause DNA inhibition due to deoxyribonucleotide depletion, it would not be unreasonable to assume that ribonucleotide reductase synthesis in these organisms is controlled in the same manner as in E. coli. However, the B-12 type ribonucleotide reductase is so different from that of E. coli that it seems possible that organisms may have evolved different control for the synthesis of this enzyme. We therefore wished to analyze ribonucleotide reductase in a number of species of bacteria to see whether activity would increase after DNA inhibition. Other bacteria were grown in L broth which was prepared as previously described (13) . All media were supplemented with vitamin B12 (0.5 jg/ liter) plus CoCl2.6H20 (200 pg/liter) plus thymidine (20 ug/ml) to insure that these compounds were not limiting.
Ribonucleotide reductase activity was measured in ether-permeabilized cells prepared as previously described for E. coli (9) . In a standard assay, the reaction mixture contained 0. (9 h for R. meliloti), the cultures were chilled, harvested, and permeabilized by ether treatment and assayed for ribonucleotide reductase. Table 1 reports the results of these experimnents. In all cases, ribonucleotide reductase specific activity was significantly increased. The prevention of these increased activities by chloramphenicol suggests that de novo enzyme synthesis is required. It is interesting to note that in C. nephridii and R. meliloti chloramphenicol reduces ribonucleotide reductase specific activity six-to sevenfold, suggesting that the enzyme is being rapidly synthesized and degraded in these organisms. These are the two organisms that also show the least increase in ribonucleotide reductase specific activity.
Since optimal conditions for assays of the enzyme from various bacteria were not determined, the differences in specific activity among organisms may not be meaningful. To determine the type of enzyme present in species we utilized that had not previously been investigated, we tested ether-permeabilized cells for sensitivity to hydroxyurea. The B. subtilis and Klebsiella sp. enzyme was inhibited 90% by incubation at 00C for 30 min in the presence of 10 mM hydroxyurea before enzyme assay. The enzyme from S. faecalis was inhibited 60%. The ribonucleotide 
